Peeled A vena sativa coleoptile sections (i.e. sections from which the epidermis has been removed) have been used to study the control of solute uptake under conditions where the uptake is not limited by the cuticular barrier. In the presence of 2% sucrose, auxin enhances the rate at which the total osmotic solutes increase, but this appears to be a response to the increased growth rate, inasmuch as the auxin effect is eliminated when growth is inhibited osmotically. When sections are incubated in sucrose or in 20 millimolar NaCI, the osmotic concentration increases until a plateau is reached after 8 to 24 hours. Auxin has no effect on the initial rate of increase in osmotic concentration but causes the osmotic concentration to reach a plateau earlier and at a lower osmotic conentration value. This difference in steady-state osmotic concentration is, in part, a response to auxin itself, as it persists when auxin-induced growth is inhibited osmotically. The upper limit for osmotic concentration does not appear to be determined by the turgor pressure, inasmuch as a combination of sucrose and NaCI gave a higher plateau osmotic concentration than did either solute alone. We suggest that the rate of solute uptake is determined by the availability of absorbable solutes and by the surface area exposed to the solutes. Each absorbable solute reaches a maximum internal concentration independent of other absorbable solutes; the steady-state osmotic concentration is simply the sum of these individual internal concentrations.
Plant cell growth is very sensitive to small changes in turgor pressure (3, 4) . The water taken up during growth will dilute out the existing solutes, reduce the turgor pressure, and, thus, reduce the growth rate, unless osmoregulation takes place, i.e. unless new solutes are taken up or generated to maintain the osmotic concentration of the cells. Osmoregulation can occur during the growth of stem (7, 8) and coleoptile (10, 14) tissues, but little is known about its control.
Osmoregulation in the algae can be regulated by cell volume (6) or by turgor pressure (5, 16 ), but neither factor appears to control osmoregulation in intact A vena coleoptile sections ( 14) . In this system, the uptake of sucrose or NaCl is enhanced by auxin, but the increased rate of osmoregulation is actually in response to the auxin-induced growth rather than to auxin itself (14) . We could conceivably control osmoregulation may be masked by this effect. If so, removal of the cuticle would not only result in greater solute uptake but might also unmask a possible turgor control of osmoregulation. This study was undertaken to test this possibility.
MATERIALS AND METHODS
Seedlings of Avena sativa L., cv. Victory, were grown, and coleoptile sections were obtained as reported previously (14) . After removal of the leaf, coleoptiles were peeled by removal of the epidermis with fme forceps (13), and a 5-mm section was then cut, starting 3 mm from the tip. Sections were preincubated in distilled H20 for 10 (Table II) or NaCl (data not shown) is increased by removal of the epidermal layer. This increase is particularly apparent in the absence of auxin, where H20 uptake is minimal, although, in the presence of auxin, some increase in OC occurs in response to peeling. Figure I shows the time course of changes in OC and AOS for peeled sections incubated in 2% sucrose ±IAA. For the first 8 h, OC increases at the same rate, with or without auxin. Then, the OC of auxin-treated sections reaches a plateau, while the OC of the non-auxin-treated sections continues to rise and only reaches a plateau after 20 to 24 h. The increase in solutes, on the other hand, is enhanced by auxin throughout the incubation period. Similar results are obtained when 20 mm NaCl is the absorbable solute, except that the effect of auxin on AOS is almost eliminated (Fig. 2) .. NaCl was chosen as the inorganic absorbable solute, because, at this concentration, it enhances the growth of intact sections more strongly than does KCI (14).
The apparent influences of auxin on AOS and on the plateau level of OC could be the direct effect of auxin or it could be an indirect effect, mediated by the differences in the growth rates in the presence and absence of auxin. To distinguish between these, sections were incubated with 2% sucrose ±IAA and with or without PEG at a sufficient concentration (0.120 Osm/kg) to inhibit growth osmotically. The stimulation by auxin of the initial rate of increase in AOS was eliminated when growth was inhibited by PEG (Table III) , indicating that the enhanced rate of solute accumulation in the auxin-treated tissues was in response to growth rather than to auxin itself. PEG did not change the plateau OC level in the absence of auxin (Table IV) , but it did increase the plateau level in the presence of auxin. However, even when growth was eliminated by PEG, the plateau level of the auxintreated sections was still lower than that of the controls; this indicates that auxin does exert some direct effect on the plateau OC.
What controls the level of the plateau OC? In algae, it can be regulated by turgor pressure (5, 16 ). This possibility has been eliminated for Avena coleoptiles in two ways. Fist, reduction in turgor by PEG failed to cause any increase in the plateau OC in STEVENSON AND CLELAND (Table IV) . The second method was to use two absorbable solutes, sucrose and NaCl, in the medium (Table   V) . If the maximum OC is determined by turgor, its value should be the same with two absorbable solutes as it is with one. In fact, the maximum OC when both sucrose and NaCl were present was considerably higher (by over 0.100 Osm/kg) than the maximum OC which occurs with either solute alone, both in the presence and absence of auxin. Auxin decreases the plateau OC by approximately the same amount (0.100-0.120 Osm/kg) regardless of whether NaCl, sucrose, or a combination of the two were present.
The AOS for the combination of two solutes was only slightly lower than the sum of the AOS of each solute alone, suggesting that the uptake of each solute is controlled independently.
DISCUSSION
There are some distinct differences in osmoregulation between peeled and unpeeled A vena coleoptile sections. First, removal of the epidermis increases the solute uptake rate for both sucrose and NaCl. Secondly, it changes the time course of the change in OC. With the cuticle intact, OC increases slowly over 24 h without ever reaching a plateau (14). Furthermore, the OC of auxin-treated sections is always lower than that of the controls (14). When the cuticle is removed, the OC rises more rapidly and at the same rate, with or without auxin, for the first 8 (11) , and sucrose by cotransport with protons (9) or after hydrolysis to the hexoses by invertase (2) . It 
